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Title of Invention 
Vehicle Mirror Assembly 

Fiftld nf Invention 

The present invention relates in general to a vehicle minor assembly for mounting 
a mirror to a vehicle body. More specifically, the invention includes a positive lock 
assembly for rotatably securing a connection head and a holder together. 

Background of Invention 
Conventional external mirror arrangements for vehicles include a holder 

extending from and fastened to the side of the vehicle body. Hie holder is often a U- 
shaped bracket equipped with a lower and an upper, horizontally nmning support arm. 
The bracket and its free ends are pivotally linked to the vehicle body. One or more 
external mirrors are installed on the U-shaped bracket. The mirrors may be a flat main 
mirror and a convex, wide angle mirror. A drawback with these conventional mirror 
arrangements is that due to their relatively large dimensions and the correspondingly 
heavier mirror, especially for commercial vehicles, it is difficult to make the holder both 
highly stable and vibration-free. 

One attempt to stabilize the conventional holder is to use a tie-bar support as 
shown for example in U.S. Patent No. 5,880,895. This tie-bar support is coupled on one 
end to a mirror mounting arm at an external point spaced apart from a swivelable 
attachment point on the vehicle. The tie-bar support is swingably attached to the vehicle 
body on another end behind the point where the mirror mounting arm is installed. Thus, 



with the minor mounting ann coupled to the tie-bar, a rigid triangular remforcement 
structure is formed to stabilize the holder. 

In certain situations, the mirror holder must be folded in to the vehicle body to 
drive the vehicle through a very narrow passage, for instance, or when the vehicle is 
undergoing a lengthy maintenance period. Thus, folding the mirror back in such 
situations protects the mirror from damage. Additionally, it is desirable for the mirror 
holder to be deflected inwardly if contact is possible with oncoming vehicles. 

In order to both stabilize and fold back the mirror, the coupling between the tie- 
bar and the corresponding support arm must be releasable. When the coupling is 
released, the added support for the holder is removed and the holder can swing inward 

toward the vehicle body. 

Certain known releasable couplings between the tie-bar and the support arm are 
often heavy and troublesome to recouple. Other releasable couplings such as the 
arrangement provided in U.S. Patent No. 5,880,895 are made of plastic and rubber 
components, which frictionally engage each other and are thus vuhierable to weather and 
wear. 

Brief Summary of Invention 
The present invention provides a vehicle mirror assembly for mounting a mirror 
to a vehicle body and methods of attaching the vehicle mirror assembly to the vehicle 
body. The component parts of the invention are simple, reliable, and economical to 
manufacture, assemble, and use. Other advantages of the invention will be apparent from 



the following description and the attached drawings or can be learned through practice of 
the invention. 

According to one aspect of the invention, an assembly for releasably securing a 
mirror support arm and tie-bar together is provided. Th. assembly includes a comiection 
head mountable to the mirror support arm for supporting a mirror. The comiection head 
has a rotation element, and a positive lock assembly is disposed proximate the rotation 
element. The positive lock assembly includes a spring having a spring constant for 
urging a locking element of the positive lock assembly to a resting position. A 
predetermined amount of external force will overcome the spring constant causing the 
spring and locking element to yield and uncouple the positive lock assembly from a 
holder. 

In this aspect of the invention, the holder is attached to the tie-bar and configured 
to slide onto the rotation element. TTie holder defines a swivel face having a depression 
in which the locking element of the positive lock assembly is positionable. As noted, the 
spring constant of the positive lock assembly urges the positive lock assembly to the 
resting position in the depression such that the holder is releasably secured to the 
connection head. 

In a further aspect of the invention, a vehicle mirror assembly for mounting a 
mirror to a vehicle body is disclosed. The assembly has a comiection head defining a 
swivel disk mountable to one of two ends of a tie bar, the other end of the tie bar being 
pivotally mounted to a vehicle. A positive lock assembly is disposed proximate the 
swivel disk. The positive lock assembly has a spring element with a spring constant to 



5 urge the positive lock assembly toward a resting position. Also in this aspect, a holder is 
mountable to a mirror support arm for supporting a mirror. The holder has a swivel face 
with a depression in which the positive lock assembly is positionable. The positive lock 
assembly is yieldable to an external force against the swivel face. The spring constant of 
the positive lock assembly urges the positive lock assembly to the resting position in the 
10 depression such that the holder is rotatably secured to the connection head. 

According to another aspect of the invention, a method for attaching a vehicle 
mirror assembly to a vehicle body includes the steps of pivotally attaching a first end of a 
tie bar to a vehicle; mounting a connection head to a second end of the tie bar or to a 
mirror support arm for supporting a mirror, the connection head defining a swivel disk; 
15 mounting a holder to the other of the second end of the tie bar or the mirror support arm; 
inserting a positive lock assembly proximate the swivel disk, the positive lock assembly 
defining a spring constant for urging the positive lock assembly to a resting position and 
for yielding the positive lock assembly to an external force; and sUding the holder and the 
swivel disk together, the holder defining a swivel face having a depression therein, the 
20 positive lock assembly yieldable to the extemal force and positionable in the depression, 
the spring constant of the positive lock assembly urging the positive lock assembly to the 
resting position in the depression such that the holder and the connection head are 
rotatably secured together. 

Additional features and advantages of the invention will become apparent to those 
25 skilled in the art upon consideration of the attached drawings in conjunction with the 



foUowmg (tescripUon of the drawings, which ex«npUfies the best mode of carrying out 
mvention as presently perceived, or can be learned throu^ practice of the invention. 
Rriftf Pescrip* ^"" nf the Drawings 

The above and other aspects and advantages of the present invention are apparent 
from the detailed description below and in combination with the drawings in which: 

Figure 1 is a perspective view of a vehicle mirror assembly in accordance with 
one embodiment of the present invention; 

Figure 2 is an exploded perspective view of a portion of the vehicle mirror 

assembly as in Figure 1 ; 

Figure 3 is a partial cross-sectional view taken along line 3-3 in Figure 2 

particularly showing a positive lock assembly; 

Figure 4 is a partial bottom perspective view of a holder as in Figure 2; 

Figure 5 is a perspective view of another embodiment of a vehicle mirror 
assembly in accordance with the present invention; 

Figure 6 is an exploded view of the assembly as in Figure 4 showing a step in a 
method of assembling the vehicle mirror assembly in accordance with another aspect of 

the present invention; and 

Figure 7 is aperspective view of a further embodiment of a vehicle mirror 

assembly in accordance with the present invention. 

Dt^tailed Desc -T^'"" Drawings 
Detailed reference will now be made to the drawings in which examples 
embodying the present invention are shown. The detailed description uses numerical and 
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letter designations to refer to feattires in the drawings. Like or similar designations in the 
drawings and description have been used to refer to like or similar parts of the invention. 

The drawings and detailed description provide a full and detailed written 
description of the invention, and of the manner and process of making and using it, so as 
to enable one skilled in the pertinent art to make and use it, as well as the best mode of 
carrying out the invention. However, the examples set forth in the drawings and detailed 
description are provided by way of explanation of the invention and are not meant as 
limitations of the invention. The present invention thus includes any modifications and 
variations of the following examples as come within the scope of the appended claims 

and their equivalents. 

As broadly embodied in the Figures, a vehicle mirror assembly is provided for 
releasably securing a mirror support arm and tie bar together. In general, the vehicle 
mirror assembly mcludes a comiection head defining a swivel disk, a holder slidable onto 
the swivel disk, and a positive lock assembly disposed between the swivel disk and the 
holder to rotatably secure the holder and the connection head together. These elements 
and an exemplary method of assembly are described in greater detail below, but it is to be 
understood that the following descriptive examples of the invention are not intended to 
limit the present invention to use only as shown in the Figures. 

As embodied in Figures 1-4, a vehicle mirror assembly, generally designated by 
the number 10, is provided for stabilizing and manipulating a mirror support arm 50. 
One or more mirrors M are mounted to the vehicle body V via the support arm 50. and a 



tie-bar 42 is attached to the vehicle body V and to the support arm 50 to hold the support 
arm 50 in place. 

The vehicle mirror assembly 10 generally includes a holder 12, a connection head 
26, and a positive lock assembly 30. The holder 12 is attached to the tie-bar 42 at one 
end 42a with another end 42b of the tie-bar 42 being pivotally mounted to the vehicle 
body V. The connection head 26 is mounted to the mirror support arm 50, and defines a 
rotation or connection element ("swivel disk") 28 onto which the holder 12 is slid to 
releasably secure the holder 12 and the connection head 26 together. The swivel disk 28 
can be made to rotate relative to the connection head 26 if required, but is shown here as 
fixed and unitarily formed with the connection head 26. Stated alternatively, the holder 
12 moves in a substantially linear direction relative to the disk 28 during attachment and 
detachment of the connection head 26 and disk 28. However, some rotational movement 
of the connection head 26 relative to the disk 28 is provided to permit some rotation or 
swivel action, for instance, to align the components during attachment. It will be 
appreciated that the holder 12 and the tie-bar 42 can be unitarily formed. Additionally, 
any or all of the component parts in this aspect of the invention can be formed of metal or 
suitably hardened thermoplastics. 

With reference to Figures 2-4, the holder 12 includes a swivel or attachment face 
14 that defmes an open end 16a, more particularly two open ends 16a, 16b, and a locking 
hole or depression 20 for reception of a portion of the positive lock assembly 30. The 
holder 12 fiirther defmes retaining projections 22a, 22b, which define respective recesses 
24a, 24b. The retaining projections 22a, 22b depend inwardly firom the swivel face 14 in 



the direction of the depression 20 in order to swivably secure the positive lock assembly 
30, explained further below. A cross-section of the swivel face 14 and retaining 
projections 22a, 22b, taken substantially perpendicular to a longitudinal axis X of the tie- 
bar 42, is substantially C-shaped as shown in Figure 3. 

Figures 2 and 3 show the swivel disk 28, a mounting element 29 and a seat 32 of 
the comiection head 26. The mounting element 29 is attached to the mirror support arm 
50 by a suitable mechanism such as screw threads on which a nut (not shown) is attached 
to hold the connection head 26 to the mirror support arm 50. Further description is not 
necessary to one skilled in the art to understand how to mount the connection head 26 to 
the mirror support aim 50 and is not further described herein. 

The positive lock assembly 30 includes a main body 33 defining a cavity 35 and a 
circumferential flange 36. A spring element 37 is disposed within the cavity 35 and urges 
a ball-shaped mechanism 34 in a direction outward firom the cavity 35. Figure 3 
particularly shows the positive lock assembly 30 inserted in the seat 32 of thexomiection 
head 26. More specifically, the locking mechanism 34 is releasably engaged in the 
depression 20 in a resting position. The comiection head 26 and positive lock assembly 
30 are mounted to the mirror support arm 50 (see Figure 1). The locking mechanism 34 
is ball-shaped in this example, and the depression 20 complementarily shaped to receive 
the locking mechanism 34. However, it will be appreciated that other shapes such as 
saw-tooth ratchet, oval, and the Hke can be substituted. Moreover, the locking 
mechanism 34 and the depression 20 may define a detent aspect to restrict movement of 



tt,e vehicle nurror assembly 10 to a given area; i.e., to limit a range of motion of the 

vehicle mirror assembly 10. 

As sho™ most clearly in Figure 4, the holder 12 further includes chamtels 18a, 
18b that have bowl-shaped cross-secUons and that each define a width W. The respective 
widths W of channels 18a, 18b become narrower and shaUower in a direction of the 
depression 20 to guide the positive lock assembly 30 toward the depression 20. 

The present embodiment may be best understood with reference to an exemplary 
method of assembling the mirror assembly 10 as shown in Figures 1-4. Steps include 
inserting the positive lock assembly 30 in the comtection head 26 and seating the positive 
lock ass^nbly 30 in seat 32. The comtection head 26 is attached to the mitor support 
arm50,..dtheholderl2isattachedtothetie-bar42atoneendofthetie-bar42witi.the 

oth« end of the tie-bar 42 being pivotally attached to the vehicle V as shoxvn in Figure 1. 
The tie-bar 42 is configured for displacement along flie longitudinal axis X to slide the 
holder 12 onto (or apart from) the swivel disk 28 of the comtection head 26. 

As the holder 12 engages the swivel disk 28, the open end 16a, for example, 
receives the swivel disk 28 and the respective guide channel 18a receives and depresses 
to positive lock assembly 30, more particularly «.e ball-shaped mechanism 34, to at least 
momentarily overcome a spring constant of tite spring element 37 witiun the positive lock 
assembly 30. The relatively wider width W of ttie chamrel 1 8a near the open end 16a 
eases initial engagement and depression of tite ball-shaped mechanism 34 (see ball 34 in 
phantom transition in Figure 3). The retaining projections 22a. 22b, in cooperation with 
respective recesses 24a, 24b, sUde about tite swivel disk 28. The retaining projections 
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22a, 22b are spaced apart from one another so as to swivably interlock the swivel disk 28 
of the comiection head 26 between the retaining projections 22a, 22b. 

As the holder 12 and the tie-bar 42 slide longitudinally onto the swivel disk 28. 
and as the width W of the guide channel 18a narrows and becomes shallower in the 
direction of the depression 20, the spring constant of the spring element 37 within the 
positive lock assembly 30 is graduaUy overcome such that the holder 12 slides onto the 
swivel disk 28. Once the ball-shaped mechanism 34 approaches and aligns substantially 
along a perpendicular axis Y (Figure 1), the spring element within the positive lock 
assembly 30 causes the ball-shaped mechanism 34 to release and return to the resting 

position(seeFigure3)such that the ball-shaped mechanism 34 projects atleastpartiaUy 
mto the depression 20 of the holder 12. Accordingly, the ball-shaped mechanism 34 
positively locks the comiection head 26 and the holder 12 together. 

A predetermined amount of force applied along the longitudinal axis X will 
overcome the spring constant of the positive lock assembly 30 to permit longitudinal 
movement and subsequent detachment of the holder 1 2 from the swivel disk 28 of the 
comiection head 26. As introduced above, some swiveling or rotational movement is also 
provided to permit these operations. Thus, the longitudinal and rotational movements 
permit detachment of the components, for instance, for parking, maintenance or 
replacement of the vehicle mirror assembly 10. Also, if the vehicle mirror assembly 10 is 
inadvertentlydriven into or hit by an obstacle, either from the front or the rear, the spring 

force within the positive lock assembly may be overcome, thereby allowing the mirror 
assembly to pivot toward the vehicle. This releasable couplmg may advantageously 
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avoid damage to the mirror assembly and/or the vehicle in such situations, as compared 

to a permanently a fixed coupling. 

In another embodiment of the invention shown generally in Figures 5 and 6, a 
vehicle mirror assembly 1 10 is attached to a vehicle V. In this aspect of the invention, 
the vehicle mirror assembly 1 10 generally includes a holder 1 12 attached to one end 142a 
of a tie-bar 142, the other end 142b of the tie-bar 142 being pivotally attached to the 
vehicle V. Hie vehicle mirror assembly 110 fiirther generally includes a comiection head 
126 with a swivel disk 128, the comiection head 126 being attached to a mirror support 
arm 150. This embodiment is similar in some ways to the foregoing embodiment; 
therefore, for brevity, only pertinent differences are discussed below and reference is 
made to the previous embodiment for descriptions of like elements and operation. For 
instance, the holder 112, similar to the holder 12 of the previous embodiment, includes 
retaining projections 122a, 122b and recesses 124a, 124b. Therefore, reference is made 
to the previous embodiment for descriptions of similar elements and their operation. 

With particular reference to Figure 6, a positive lock assembly 130 includes a 
ball-shaped mechanism 134 with a flange 136 and a spring element 138 disposed 
between the ball-shaped mechanism 134 and a spring holder 140. THe positive lock 
assembly 130 is operably held between the comiection head 126 and the mirror support 
arm 150. The ball-shaped mechanism 134 is inserted into a seat 132 of the comiection 
head 126, in similar operation to the ball-shaped mechanism 34 of the previous 
embodiment, and projects partially into a depression (not shown) of the holder 1 12. 
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«sembodin,e..maybcbes.un<.e«.ocdwi«>«fer»cc.oanexe«p.^method 
otas^b..Ini«a..y,«>.spri.ge,cn,e„.13Sisoap,u^betwee„a.efl.gel36otthe 
.....aped— n4a„aaspHnssca.H.of«..sp.nsho.dermAp«yof 
^„,p„ieo«on.l40a.d.e.o..edabo.«-espri„,>.o,de,.40f„r — 
asbys„ap-m.oanu„d«sidcorrecep«c.earcal29aof*cco— headl26.T^e 

holder 140 defines a curvilinear sur^e or bar sea. 140e. whieh is s^ed .0 
oo»pleme„, «,e «irror support am, 150. Sinularly. tt-e receptacle area 129a of the 
.„u.inselen.en.l29isco™p.en.en,aryto.hen.irror.upportannl50.The,oountinS 

element .29 further includes screw holes 129b for attaching the connection head 126 .0 
.hen,irrorsupportar»150...istobeunde.tood.batthe*apesoftherecep.aclearea 

.,9a.hebarseatl40ea„dthen,in»rsupportarn.l50canbevariedwide.ywi.hinthe 

.opeof.heinvenUon.Purtherdetai.neednotbeprovidedtounderstandthisaspec.of 

the invention. 

upon connection of the connection head .26 to *e mirror support am, ISO,.*. 
^cpositive.oc.assen,blyl30operab,ydisposedinbe^veen,theball-shapedn.echanisn, 

,34 projects partiaUy from the seat 132 as inttoduced above. Similar to «,e firs. 
™hodin,ent.U,eholderll2issUdon.*es.iveldis.l2Ss„ch«»tthepositiveloc. 

assen-bly 130 yields to Ore extendi force and is positionable in the depression of the 
holderlUuntilthepositive 10* assembly 130. and inparticulartheball-shaped 

mech^l34,positivelyloc..theholderll2audtheconnectionheadl26toge«,er.,t 

^illbeappreoiatedthatthevariouseomponentscanbeorienteddifferentlybuteffecta 

positive.loc.accordingtotheinvention.Forexamp.e.«,ebal.-shapedmechanisml34 
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and the spring element 138 can be alternatively disposed in the holder 1 12 for operative 
connection to the connection head 126. 

In another embodiment of the invention shown in Figure 7, a vehicle mirror 
assembly 210 is attached to a vehicle V. In this aspect of the invention, the vehicle 
mirror assembly 210 generally includes a tie-bar 242 with a comiection head 226 attached 
to one end 242a of the tie-bar 242, the other end 242b of the tie-bar 242 being pivotally 
attached to the vehicle V. Also generally in this embodiment, a holder 212 is attached to 
a mirror support arm 250. This embodiment is in some ways similar to the foregoing 
embodiments; therefore, only pertinent differences are discussed below and reference is 
made to the previous embodiments for descriptions of like elements and operations. For 
instance, a swivel disk 228 is defined on the comiection head 226 and operates similarly 
to the comiection head 26 and swivel disk 28 of the fnst embodiment. However, the 
comiection head 226 is attached on the end 242a of the tie-bar 242 instead of on the 
mirror support arm 250. Likewise, the holder 212 and a positive lock assembly (similar 
to element 30 of the foregoing embodiment) operate in a mamier similar to the first 
embodiment, but in this aspect of the invention the holder 212 is attached to the mirror 
support arm 250 instead of the tie-bar 242. It will again be appreciated that the 
comiection head 226 and the tie-bar 242 can be unitarily formed. 

This embodiment may be better understood with reference to an exemplary 
method for attaching the vehicle mirror assembly 210 to the vehicle V as shown in Figure 
7. The method includes the steps of: pivotally attaching a first end 242b of a tie bar 242 
to a vehicle V; mounting a comiection head 226 to a second end 242a of the tie bar 242 or 
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to a mirror support arm 250 for supporting a mirror M, the comiection head 226 defining 
a swivel disk 228; mounting a holder 212 to the other of the second end 242a of the tie 
bar 242 or the mirror support arm 250; inserting a positive lock assembly proximate the 
swivel disk 228, the positive lock assembly defining a spring constant for urging the 
positive lock assembly to a resting position and for yielding the positive lock assembly to 
an external force; and shding the holder 212 and the swivel disk 228 together, the holder 
212 defining a swivel face having a depression therein, the positive lock assembly 
yieldable to the external force and positionable in the depression, the spring constant of 
the positive lock assembly urging the positive lock assembly to the resting position in the 
depression such that the holder 212 and the comiection head 226 are rotatably secured 
together. 

The method may also include the step of displacing the tie-bar 242 along a 
longitudinal axis X of the tie-bar 242 for one of sliding the holder 212 and the swivel disk 
228 apart or for sliding the holder 212 and the swivel disk 228 together. 

Another step in the method may include displacing the tie-bar 242 and the holder 
212 away fiom the longitudinal axis X substantially simultaneous with the longitudinal 
displacement such that the holder 212 and the swivel disk 228 are slidable onto or apart 
from each other to respectively couple or uncouple the holder 212 and the swivel disk 
228. Further, the method may include the step of depressing the positive lock assembly 
as the holder 212 and the comiection head 226 are sUd together, the holder 212 defining 
an open end 212a therein and a guide chamiel disposed in the open end 212a such that the 
open end 212a receives the swivel disk 228 and receives and depresses the positive lock 
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